Appendix D

Detailed Summary of Microbiota Findings in the Reviewed Studies



Table D.1. Summary of Microbiota Findings for Anxiety and Depression
	Study
	α-diversity
	β-diversity
	Taxonomic differences
	Other

	1) Aizawa et al. (2016)

Case-control study
(MDD and Controls)
	Did not analyse
	Did not analyse
	qPCR for Bifidobacterium and Lactobacillus
↓ Bifidobacterium counts in MDD
When males and females were analysed separately this was only significant for males
	

	2) Chahwan et al. (2019)

Case-control study
(Clinical/
Subclinical Depression and Controls)
	No significant differences in:
- Richness (number of OTUs, Chao1)
- Richness/evenness (Shannon)
	No significant difference between groups on PCoA/PERMANOVA (weighted UniFrac)
	Ruminococcus gnavus was positively correlated with DASS depression scores, and was found in 72% of depressed participants compared to 25% in the healthy controls. It was present in higher relative abundance in the severe BDI range of depression (BDI > 28, n = 36) in comparison to both the mild/moderate depressed range (BDI = 12- 28, n = 31) and healthy controls (BDI ≤ 10).

No significant difference in relative abundance between depression and control groups at any taxonomic level.
	

	3) Z. Chen et al. (2018)

Case-control study 
(MDD and Controls)
	Did not analyse
	Did not analyse
	Phylogenetic analysis of differential bacterial peptides on the basis of the lowest common ancestor approach
Phylum level
↑Actinobacteria, Firmicutes derived proteins in MDD
↓ Bacteroidetes, Proteobacteria derived proteins in MDD 

Family level
[bookmark: _Hlk40467753]↑ Actinomycetaceae, Bifidobacteriaceae, Clostridiaceae, Erysipelotrichaceae, Lachnospiraceae, Nocardiaceae, Porphyromonadaceae, Ruminococcaceae, Streptomycetaceae derived proteins in MDD
[bookmark: _Hlk40467797] ↓ Chitinophagaceae, Enterobacteriaceae, Mariniabiliaceae, Oscillospiraceae, Prevotellaceae, Sutterellaceae derived proteins in MDD
↔ Rikenellaceae in MDD (unclear direction of effect based on figure)





	Hierarchical cluster analysis revealed 989 differential bacteria peptides in MDD compared to controls
(534 upregulated and 455 downregulated)

	4) J. Chen et al. (2018)

Case-control study
(Sex-specific differences in gut microbiota in first-episode drug naive MDD and Controls)

	No significant difference in phylogenetic diversity 

Richness and richness/evenness appeared to have been assessed but not reported (observed species, Shannon, Simpson)
 
	MDD clustered separately from controls on both PCoA (distance measure unclear) and partial least squares-discriminant analysis for both males and females (sex-specific analysis)
	Males
	Females
	

	
	
	
	Random forest algorithm and LEfSe used to identify the differential OTUs
Phylum level
↓ Bacteroidetes in MDD

Class level
↑ Bacteroidia in MDD
↓ Clostridia in MDD

Family level
↑ Bacteroidaceae in MDD
↓ Coriobacteriaceae in MDD

Genus level
[bookmark: _Hlk40467904][bookmark: _Hlk40467949]↑ Atopobium, Bacteroides, Erysipelotrichaceae incertae sedis, Veillonella in MDD
↓ Anaerovorax, Clostridiaceae 1, Gordonibacter, and Pyramidobacter in MDD
	Random forest algorithm and LEfSe used to identify the differential OTUs
Phylum level
↑Actinobacteria in MDD 

Order level
↑ Bifidobacteriales, Coriobacteriales, Pasteurellales

Family level
↑ Bifidobacteriaceae, Coriobacteriaceae, Eubacteriaceae, Lachnospiraceae, Pasteurellaceae in MDD

Genus level
[bookmark: _Hlk40467989]↑ Actinomyces, Anaerostipes, Asaccharobacter, Atopobium, Bifidobacterium, Blautia, Desulfovibrio, Eggerthella, Eubacterium, Faecalibacterium, Gordonibacter, Olsenella, Roseburia in MDD
↓ Howardella, Pyramidobacter, Sutterella in MDD
	

	
	
	
	Correlations
Positive correlations between depression symptoms (HAM-D) and Actinobacteria, Coriobacteriales, Coriobacteriaceae, Collinsella

Negative correlations between depression symptoms (HAM-D) and Firmicutes, Clostridia, Negativicutes, Clostridiales, Selemonadales, Lachnospiraceae, Veillonellaceae, Veillonella
	Correlations
Negative correlations between depression symptoms (HAM-D) and Bacilli, Lactobacillales, Streptococcaceae, Clostridium XIVa, Erysipelotrichaceae incertae sedis, Streptococcus
	

	5) Chen et al. (2019)

Case-control study
(GAD and Controls)
	↓ Richness on two indices (ACE, observed OTUs) but trend only in another (Chao1, p = .094) in GAD

No significant difference in richness/evenness (Shannon, Simpson)

	GAD clustered separately from controls on PCoA (weighted and unweighted UniFrac)
	Taxonomic differences analysed using LEfSe approach
Phylum level: ↓ Firmicutes, Tenericutes in GAD
Class level: ↓ Mollicutes in GAD
Order level: ↑ Betaproteobacteriales, Enterobacteriales in GAD

Family level
↑ Bacteroidaceae, Burkholderiaceae, Enterobacteriaceae in GAD
↓ Muribaculaceae, Prevotellaceae, Succinivibrionaceae in GAD

Genus level
↑ Bacteroides, Escherichia/Shigella, Hungatella in GAD
↓ Acinetobacter, Agathobacter, Buchnera, Dialister, Megamonas, Subdoligranulum in GAD

Species level
↑ Tyzzerella 3 in GAD
↓ Clostridium innocuum, Coprococcus 1, Coprococcus 3, Eubacterium coprostanoligenes, Eubacterium ruminantium, Eubacterium xylanophilum, Lachnospiraceae NK4A136, Mollicutes RF39, Prevotella 9, Ruminococcaceae NK4A214, Ruminococcaceae UCG-014 in GAD
	

	
	
	
	Taxonomic differences analysed using Metstats
Phylum level: ↓ Firmicutes, Tenericutes in GAD

Family level
↑ Bacteroidaceae, Burkholderiaceae, Enterobacteriaceae in GAD
↓ Muribaculaceae, Prevotellaceae, Succinivibrionaceae in GAD

Genus level
↑ Bacteroides, Escherichia/Shigella, Raoultella in GAD 
↓ Acinetobacter, Agathobacter, Buchnera, Dialister, Holdemanella, Megamonas, Mitsuokella, Subdoligranulum, Succinivibrio in GAD

Species level
↑ Clostridium innocuum in GAD 
↓ Coprococcus 3, Eubacterium coprostanoligenes, Eubacterium ruminantium, Lachnospiraceae NK4A136, Mollicutes RF39, Muribaculaceae norank, Prevotella 9, Prevotellaceae NK3B31, Prevotellaceae UCG-001, Ruminococcaceae NK4A214, Ruminococcaceae UCG-014, Tyzzerella 3 in GAD
	

	
	
	
	Correlation analysis
Consistent positive correlations between: -
- Escherichia-Shigella and all anxiety and depression scale scores (HAM-A, somatic anxiety, mental anxiety, SAS, HAM-D, SDS)
- Bacteroides and some anxiety (somatic anxiety, SAS) and both depression scales (HAM-D, SDS)
- Veillonella and majority of anxiety scales (HAM-A, mental anxiety)

Consistent negative correlations between: -
- Mitsuokella, Succinivibrio, Eubacterium coprostanoligenes, Mollicutes RF39, Prevotella 9, Prevotellaceae UCG-001, Ruminococcaceae NK4A214, Ruminococcaceae UCG-014 and all anxiety and depression scale scores (HAM-A, somatic anxiety, mental anxiety, SAS, HAM-D, SDS)
- Subdoligranulum and all but one anxiety/depression scale (HAM-A, somatic anxiety, mental anxiety, HAM-D, SDS)
- Lachnospiraceae NK4A136 and one anxiety (HAM-A) plus both depression scales (SDS, HAM-D)

A number of other genera/species were negatively associated with some questionnaires but not others: -
- Agathobacter (HAM-A, somatic anxiety)
- Dialister, Prevotellaceae NK3B31 (somatic anxiety, SAS, SDS)
- Megamonas, Christensenellaceae R-7 (somatic anxiety, HAM-D)
- Coprococcus 3, Muribaculaceae_no rank, Ruminococcaceae UCG-002 (SAS)
- Eubacterium ruminantium (SDS)
- Eubacterium ventriosum (HAM-A, SAS, SDS)
- Ruminococcus 2 (SAS, SDS)
	

	6) Cheng et al. (2019)

Cross-sectional associations between MDD and gut microbiota using published GWAS data
	Did not analyse
	Did not analyse
	Associations between the gut microbiota and MDD assessed using gene set enrichment analysis
Order level: ↑ Clostridiales associated with MDD
Family level: ↑ Lachnospiraceae associated with MDD
Genus level: ↑ Bacteroides, Desulfovibrio associated with MDD
	

	7) Chung et al. (2019)

Case-control study
(MDD and Controls)
	No significant differences in:
- Richness (Chao1, observed OTUs)
- Richness/evenness (Shannon)
- Phylogenetic diversity (PD Whole Tree)
	MDD clustered separately from controls on PCoA/ PERMANOVA (weighted and unweighted UniFrac)

	Applied analysis of composition of microbiomes (ANCOM), adjusting for fat intake and sequencing platform
Phylum level
↑ Actinobacteria, Firmicutes in MDD
↓ Bacteroidetes, Proteobacteria in MDD

Family level
↑ Bifidobacteriaceae, Lachnospiraceae, Peptostreptococcaceae, Porphyromonadaceae, Streptococcaceae in MDD
↓ Alcaligenaceae, Prevotellaceae in MDD

Genus level
↑ Adlercreutzia, Bifidobacterium, Blautia, Clostridium XI, Eggerthella, Holdemania, Parabacteroides, Ruminococcus, Streptococcus in MDD
↓ Megamonas, Prevotella, Sutterella in MDD
	 

	
	
	
	Associations in the whole sample
Positive correlations between: - 
Family level
- Peptostreptococcaceae, Porphyromonadaceae and depression symptoms (BDI)
- Porphyromonadaceae and anxiety symptoms (BAI)
Genus level
- Blautia, Clostridium XI, Eggerthella, Parabacteroides, Ruminococcus and depression symptoms (BDI)
- Eggerthella, Parabacteroides and anxiety symptoms (BAI)
- Holdemania and anxiety symptoms (BAI) in MDD only

Negative correlations between: 
- Family level: Alcaligenaceae, Prevotellaceae and depression symptoms (BDI)
- Genus level: Prevotella, Sutterella and depression symptoms (BDI)
	

	8) Heym et al. (2019)

Cross-sectional associations
	Did not analyse
	Did not analyse
	Linear regression revealed that Lactobacillus was associated with positive self-judgement, but not cognitive depression in model also including age, sex, cognitive depression, over-identification, affective empathy

No associations between psychometric properties and Bifidobacterium spp.
	Examined associations between inflammatory markers and Lactobacillus and Bifidobacterium spp.
Also examined positive self-judgment and empathy

	9) Huang et al. (2018)

Case-control study
(MDD and Controls)
	↓ Richness (Chao1, ACE) in MDD
↓ Richness/ evenness (Shannon) in MDD
↓ Phylogenetic diversity (Faith’s PD) in MDD
	MDD clustered separately from controls on PCoA (weighted UniFrac), however less obvious clustering using unweighted UniFrac
	Metagenomes predicted using PICRUST
Phylum level: ↓ Firmicutes in MDD
Family level: ↓ Clostridiaceae, Lachnospiraceae, Ruminococcaceae in MDD
 
Genus level
↑ Bulleidia, Gemella, Oxalobacter, Parvimonas, Peptostreptococcus, Pseudomonas in MDD
↓ Blautia, Coprococcus, Dorea, Faecalibacterium in MDD
	 

	10) Jackson et al. (2018)

Cross-sectional associations
(Depression and anxiety)


	No association between richness/evenness (Shannon) or phylogenetic diversity with anxiety or depression
	Generated cosine distances for top 6 principle coordinates revealed associations with β-diversity in both depression (weighted UniFrac 4, unweighted UniFrac 1) and anxiety (unweighted UniFrac 3)
	Beta coefficient matrix using cosine similarity
Class level
↓ Mollicutes in anxiety

Family level
↑ Lachnospiraceae, Streptococcaceae in depression
↑ Micrococcaceae, Streptococcaceae in anxiety
↓ Bifidobacteriaceae, Odoribacteraceae, Peptostreptococcaceae, S24.7, Turicibacteraceae (Erysipelotrichaceae) in depression
↓ Peptococcaceae, S24.7 in anxiety
	 

	11) Jiang et al. (2015)

Case-control study
(Active-MDD, Responding-MDD and Controls)
	↑ Richness/evenness in active-MDD group on one index (Shannon) but no difference using another (Simpson)

No difference in richness (ACE, Chao1) or evenness (Shannon index of evenness)
	No significant difference between MDD and controls (unweighted UniFrac)
	Taxonomic differences analysed using LEfSe approach between MDD and controls
Order level
↑ Enterobacteriales in MDD
↓ Pasteurellales in MDD

Family level
↑ Enterobacteriaceae, Porphyromonadaceae, Rikenellaceae in MDD
↓ Pasteurellaceae, Peptostreptococcaceae, Ruminococcaceae in MDD

Genus level
↑ Alistipes, Butyricimonas, Clostridium XIVb, Erysipelotrichaceae unclassified, Flavonifractor, Parabacteroides, Porphyromonadaceae unclassified in MDD
↓ Dialister, Escherichia/Shigella, Faecalibacterium, Haemophilus, Ruminococcus in MDD
	Negative correlation between Faecalibacterium and depressive symptoms (HAM-D)

Also examined associations with remitted MDD
 
 

	
	
	
	Differences between MDD vs Controls using Metastats
Phylum level
↑ Bacteroidetes, Fusobacteria, Proteobacteria in MDD
↓ Actinobacteria, Firmicutes in MDD

Family level
↑ Acidaminococcaceae, Enterobacteriaceae, Fusobacteriaceae, Porphyromonadaceae, Rikenellaceae in MDD
↓ Bacteroidaceae, Erysipelotrichaceae, Lachnospiraceae, Prevotellaceae, Ruminococcaceae (not in diagram but in text), Veillonellaceae in MDD

Genus level
↑ Alistipes, Blautia, Clostridium XIX, Lachnospiraceae incertae sedis, Megamonas, Oscillibacter, Parabacteroides, Parasutterella, Phascolarctobacterium, Roseburia in MDD
↓ Bacteroides, Dialister, Faecalibacterium, Prevotella, Ruminococcus in MDD
	

	12) Jiang et al. (2018)

Case-control study
(GAD and Controls)
	↓ Richness in GAD on one index (observed OTUs) but trend only in another (Chao1, p = .062)
  
No significant differences in richness/evenness (Shannon, Simpson)

Treatment naïve subset:
↓ Richness (ACE, number of observed OTUs, Chao1)
 
↔ Richness/evenness (Simpson reported as decreased in text but increased in figure)
	GAD clustered separately from controls on PCoA/ PERMANOVA (unweighted UniFrac), with a trend observed for treatment-naïve subset (p = .06)
	Differential abundance examined using PERMANOVA of unweighted UniFrac PCoA
(bold indicates findings also observed in medication naïve subset)
Phylum level
↑ Bacteroidetes, Fusobacteria in GAD 
↓ Firmicutes in GAD

Genus-level
↑ Bacteroides, Fusobacterium in GAD
↓ Butyricicoccus, Faecalibacterium, Lachnospira, Sutterella in GAD
Only observed in medication naïve participants:
↑ Escherichia/Shigella, Lactobacillus in GAD
↓ Roseburia, Subdoligranulum in GAD

Species-level
↑ Ruminococcus gnavus in GAD
↓ Eubacterium rectale in GAD

A number of results were inconsistent in prose and in figures. Given consistency across figures in the medication naïve and group on medication, results reported above reflect figure data.
	Sex had no significant effect on the α-diversity, β-diversity or relative abundance of associated GAD taxa

	
	
	
	Differential abundance between GAD and controls analysed using LEfSe
(bold indicates findings also observed in medication naïve subset)
Phylum level
↑ Bacteroidetes, Fusobacteria in GAD
↓ Firmicutes in GAD

Class level
↑ Bacteroidia in GAD
↓ Clostridia, Betaproteobacteria, Deltaproteobacteria in GAD

Order level
↑ Bacteroidales, Fusobacteriales in GAD
↓ Clostridiales, Coriobacteriales, Burkholderiales, Desulfovibrionales in GAD
Only in medication naïve participants: ↑ Enterobacteriales in GAD

Family level
↑ Bacteroidaceae, Fusobacteriaceae in GAD
↓ Christensenellaceae, Coriobacteriaceae, Lachnospiraceae, Peptococcaceae, Ruminococcaceae, Alcaligenaceae, Desulfovibrionaceae in GAD
Only in medication naïve participants:
↑ Enterobacteriaceae, Lactobacillaceae in GAD
↓ Clostridiales vadin BB60, Family XIII, Oxalobacteraceae, Prevotellaceae in GAD

Genus-level
↑ Bacteroides, Eisenbergiella, Erysipelatoclostridium, Flavonifractor, Fusobacterium in GAD
↓ Bilophila, Butyricicoccus, Clostridium sensu stricto, Dialister, Faecalibacterium, Lachnospira, Pseudobutyrivibrio, Roseburia, Subdoligranulum, Sutterella in GAD
Only in medication naïve participants:
↑ Escherichia/Shigella, Lactobacillus, Parabacteroides in GAD
↓ Anaerotruncus, Barnesiella, Butyricimonas, Collinsella, Fusicatenibacter, Moryella, Oxalobacter, Parasutterella, Peptococcus in GAD

Species level
↑ Clostridium innocuum, Lachnospiraceae unclassified, Ruminococcus gnavus, Tyzzerella 4 in GAD
↓ Christensenellaceae R7, Clostridiaceae 1, Coprococcus 1, Coprococcus 2, Eubacterium eligens, Eubacterium rectale, Family XIII UCG-001, Lachnospiraceae FCS020, Lachnospiraceae NC2004, Lachnospiraceae ND3007, Lachnospiraceae UCG-001, Lachnospiraceae UCG-004, Ruminococcaceae NK4A214, Ruminococcaceae UCG-003, Ruminococcaceae UCG-005, Ruminococcaceae UCG-010, Ruminococcaceae unclassified, Ruminococcus gauvreauii group in GAD

Only in medication naïve participants:
↑ Ruminococcaceae UCG-014, Ruminococcus torques in GAD
↓ Eubacterium coprostanoligenes, Eubacterium ruminantium, Eubacterium ventriosum, Eubacterium xylanophilum, Family XIII AD3011, Lachnospiraceae NK4A136, Lachnospiraceae UCG-010, Lachnospiraceae unclassified, Ruminococcaceae UCG-002, Ruminococcus 1 in GAD
	

	13) Kelly et al. (2016)

Case-control study
(MDD and controls)
	↓ Richness (Chao1, total observed species) in MDD
↓ Phylogenetic diversity (Faith’s PD) in MDD

No significant difference in richness/evenness (Shannon; supplemental methods indicate Simpson also tested but not reported)
	MDD clustered separately from controls on Adonis PERMANOVA/ PCoA (Bray-Curtis,
weighted and unweighted UniFrac)
	Family level
↑ Thermoanaerobacteriaceae in MDD
↓ Prevotellaceae in MDD

Genus level
↑ Anaerofilum, Eggerthella, Gelria, Holdemania, Paraprevotella, Turicibacter in MDD
↓ Dialister, Prevotella in MDD
	Statistics based on random permutations on redundancy analysis separated at genus level participants with MDD from the control group

	14) Kleiman et al. (2017)

Cross-sectional associations with symptom measures
	No associations between psychiatric measures and richness/evenness (Shannon)
	PCoA (unweighted UniFrac) did not show evidence of clustering according to anxiety or depression symptoms (divided into quartiles based on BAI, BDI)
	No associations between psychiatric measures and intestinal microbiota composition
	

	15) Lai et al. (2019)

Case-control study 
(MDD and Controls)
	↓ Richness/evenness in MDD with one index (Fisher) but trend only in another (Shannon, p = .066)

No significant difference in richness/evenness (Fisher, Shannon) between depression subgroups (by medication: SSRI vs SNRI vs drug-free)
	MDD clustered separately from controls on PCoA/ PERMANOVA (Bray-Curtis)

No significant difference in β-diversity between medication subgroups in depression
	Taxonomic differences analysed using LEfSe approach
Phylum level
↑ Actinobacteria in MDD
↓ Bacteroidetes in MDD

Class level
↑ Actinobacteria, Coriobacteriia, Negativicutes in MDD
↓ Bacteroidia, Cytophagia, Flavobacteriia, Sphingobacteriia in MDD

Order level
↑ Acidaminococcales, Bifidobacteriales, Coriobacteriales, Eggerthellales, Lactobacillales, Micrococcales, Veillonellales in MDD
↓ Alteromonadales, Bacteroidales, Cytophagales, Flavobacteriales, Sphingobacteriales in MDD

Family level
↑ Acidaminococcaceae, Atopobiaceae, Bifidobacteriaceae, Eggerthellaceae, Enterococcaceae, Heliobacteriaceae, Lactobacillaceae, Micrococcaceae, Oscillospiraceae, Peptococcaceae, Veillonellaceae in MDD
↓ Bacteroidaceae, Cytophagaceae, Flavobacteriaceae, Sphingobacteriaceae in MDD

Genus level
↑ Acidaminococcus, Atopobium, Bifidobacterium, Coriobacterium, Desulfitobacterium, Eggerthella, Enterococcus, Heliobacterium, Lachnoclostridium, Lactobacillus, Megasphaera, Streptococcus, Olsenella, Oscillibacter, Rothia, Slackia, Sphaerochaeta in MDD
↓ Bacteroides, Sphingobacterium in MDD

Species level
↑ Acidaminococcus fermentans, Acidaminococcus intestini, Atopobium parvulum, Bifidobacterium adolescentis, Bifidobacterium bifidum, Bifidobacterium breve, Bifidobacterium dentium,  Bifidobacterium longum, Clostridium saccharolyticum, Coriobacterium glomerans, Desulfovibrio vulgaris, Eggerthella lenta, Enterococcus faecium, Eubacterium limosum, Heliobacterium modesticaldum, Lactobacillus crispatus, Megasphaera elsdenii, Olsenella uli, Oscillibacter valericigenes, Rothia mucilaginosa, Slackia heliotrinireducens, Streptococcus parasanguinis, Streptococcus pyogenes, Treponema brennaborense in MDD
↓ Bacteroides helcogenes in MDD
	Random forest classification at the genus level and species level achieved area under the curve of .89 and .99, respectively.

Also examined Kyoto Encyclopedia of Genes and Genomes (KEGG) Orthology pathways.


	16) Lin et al. (2017)

Case-control study
(MDD and Controls)

Longitudinal intervention (all MDD patients received Escitalopram)

	Species richness (ACE, Chao1) and richness/evenness (Shannon, Simpson) indices were estimated but not reported
	MDD clustered separately from controls on PCoA (weighted UniFrac) at baseline and throughout escitalopram treatment
	Phylum level
↑ Firmicutes in MDD 
↓ Bacteroidetes in MDD 

Genus level
↑ Clostridium XI, Klebsiella, Prevotella, Streptococcus in MDD

qPCR using genus specific primers validated ↑ Prevotella and Klebsiella but found no difference in the proportion of Streptococcus and Clostridium XI
	

	17) Liu et al. (2016)

Case-control study
(IBS-D, Depression, Comorbid IBS-D and depression, and Controls)
	↓ Richness/ evenness (Shannon) in depression compared to controls
	Did not analyse
	Phylum level
↑ Bacteroidetes in depression
↓ Firmicutes in depression

Genus level
↑ Bacteroides, Dialister, Haemophilus, Paraprevotella, Prevotella, Veillonella in depression 
↓ Acetivibrio, Alistipes, Barnesiella, Bifidobacterium, Blautia, Butyricimonas, Clostridium IV, Clostridium XI, Clostridium sensu stricto, Comamonas, Coprococcus, Escherichia/Shigella, Faecalibacterium, Fusobacterium, Gemmiger, Lachnospiraceae incertae sedis, Megamonas, Mitsuokella, Odoribacter, Oscillibacter, Parabacteroides, Roseburia, Ruminococcus, Sutterella, Vampirovibrio in depression
	

	18) Mason et al. (2020)

Case-control study
(MDD only, Anxiety only, Comorbid anxiety and MDD, and Controls)
	No significant differences in richness/evenness (Shannon) between participants with MDD only, anxiety only, or comorbid anxiety and MDD, and controls

No significant associations between richness/evenness and depression (QIDS-SR) or anxiety (GAD-7) symptoms
	No significant differences between participants with MDD, anxiety only, comorbid anxiety and MDD, and controls (PCoA weighted UniFrac).

No significant correlations between β-diversity and depression or anxiety symptoms

Hierarchical clustering using β-diversity (weighted UniFrac) defined two groups (Cluster 1 and Cluster 2). Cluster 2 had significantly higher anhedonia scores (Snaith-Hamilton Pleasure Scale)
	Taxonomic differences between participants with MDD only, anxiety only, comorbid anxiety and MDD, and controls on qPCR-targeted taxa
(Results in bold held after controlling for gender, age, race, and BMI)

↓ Total bacteria in comorbidity compared to controls
↓ Bacteroides in comorbidity compared to MDD only
↓ Clostridium leptum group (Clostridial cluster IV) in MDD only and comorbid MDD/anxiety compared to controls
	

	
	
	
	Correlation analysis
Negative associations between:
- Total bacteria and anxiety severity (GAD-7)
- Eubacterium rectale/Clostridium group (Clostridial cluster XIVa), Clostridium leptum group (Clostridial cluster IV) and depression (QIDS-SR) and anxiety severity (GAD-7), controlling for gender, age, race and BMI
	

	
	
	
	Taxonomic differences between two clusters (defined by distance-based clustering based on weighted UniFrac β-diversity) that differed significantly in terms of levels of anhedonia (based on Snaith-Hamilton Pleasure Scale): Cluster 1 = low anhedonia, Cluster 2 = high anhedonia group

Order level
↑ Bacteroidales in Cluster 2
↓ Clostridiales in Cluster 2

Family level
↓ Ruminococcaceae, Bifidobacteriaceae, Coriobacteriaceae, Christensenellaceae, Lachnospiraceae in Cluster 2

Genus level
↑ Bacteroides in Cluster 2
↓ Blautia, Collinsella, Gordonibacter, Roseburia and Bifidobacterium in Cluster 2
	

	19) Naseribafrouei et al. (2014)*

Case-control study
(Depression and Controls)
	No significant differences in richness (number of OTUs) or richness/evenness (Simpson’s D)
	Did not analyse
	False discovery rate corrected permutation testing for univariate differences in OTUs 
Order level: ↓ Bacteroidales associated with depression
No OTUs at any other level correlated significantly after false discovery correction.
	

	
	
	
	Multivariate PLS-DA to examine taxonomic correlations with depression using a regression model
Phylum level: High representation of OTUs from Bacteroidetes correlating with depression
Order level: High representation of OTUs from Bacteroidales correlating with depression
Family level: Low representation of OTUs from Lachnospiraceae correlating with depression
Genus level: High representation of correlating OTUs from clades within Alistipes and Oscillibacter but both positive and negative associations observed for different OTUs within each clade.

No species identified – OTUs reported by number ID.
	Multivariate PLS-DA analysis: good sensitivity and specificity (100% of the classified depressed patients and 97% of the classified non-depressed).

Model was dependent on OTU-level specificity (binning data to genus-level gave poor classification), but OTUs were only identified by OTU number

	[bookmark: _Hlk36155634]20) Naudé et al. (2019)

Cross-sectional associations

Depression and Post-traumatic stress disorder symptoms
	Prenatal psychological measures not associated with maternal  richness/evenness (Shannon)
	No clustering patterns for β-diversity (W metric; results not displayed)
	No significant association between pre-pregnancy depression and maternal faecal bacterial diversity at birth of child
	

	21) Rong et al. (2019)

Case-control study
(MDD, Bipolar Disorder and Controls)

 
	↓ Richness in MDD compared to controls (Chao1)
 
↓ Richness/evenness in a novel indicator (Gm coefficient) but no significant differences in other indices (Shannon, Inverse Simpson) in MDD compared to controls


	No significant difference between groups on PCoA (Bray-Curtis)
	Phylum level
↑ Actinobacteria, Firmicutes in MDD
↓ Bacteroidetes in MDD
 
Order level
↑ Selemonadales in MDD
↓ Alteromonadales in MDD

Family level
↑ Bifidobacteriaceae, Coriobacteriaceae, Desulfovibrionaceae, Enterobacteriaceae, Micrococcineae, Ruminococcaceae, Veillonellaceae in MDD
↓ Chitinophagaceae, Leptotrichiaceae, Pasteurellaceae in MDD

Genus level
↑ Acidaminococcus, Bifidobacterium, Cellulosilyticum, Clostridium, Desulfitobacterium, Desulfotomaculum, Desulfovibrio, Eggerthella, Enterococcus, Ethanoligenes, Heliobacterium, Lactobacillus, Megasphaera, Oscillibacter, Selenomonas, Sphaerochaeta, Streptococcus, Treponema in MDD
↓ Bacteroides, Haemophilus, Odoribacter, Paludibacter, Porphyromonas, Tannerella in MDD
↔ Veillonella, (unable to decipher direction from figure nor supplemental)

Species level
230 species and subspecies showed significant changes between MDD and Controls. Top 20:
↑ Acidaminococcus intestini RyC-MR95, Akkermansia muciniphila ATCC BAA-835, Bifidobacterium, Bifidobacterium adolescentis ATCC 15703, Bifidobacterium dentium Bd1, Bifidobacterium longum, Clostridium saccharolyticum WM1, Escherichia coli, Eubacterium rectale, Eubacterium rectale ATCC 33656, Megasphaera elsdenii DSM 20460, Oscillibacter valericigenes Sjm18-20, Prevotella denticola F0289, Prevotella intermedia 17, Prevotella melaninogenica ATCC 25845, Selenomonas ruminantium subsp. lactilytica TAM6421, Selenomonas sputigena ATCC 35185 in MDD
↓ Haemophilus parainfluenzae T3T1 in MDD
	Refer to paper for comprehensive metabolomic analyses

Positive correlation between anxiety symptoms (HAM-A) and alpha diversity (Gm coefficient)

	22) Szczesniak et al. (2016)*

Case-control study
(Depression and Controls)
	Did not analyse
	Did not analyse
	Group specific microbiota findings previously reported in Naseribafrouei et al. (2014)
Positive correlations between OTUs belonging to: Alistipes (OTU7), Bacteroides dorei (OTU6), Faecalibacterium (OTU50), Oscillibacter (OTU16), Ruminococcus (OTU11) and depression (MADRS)

Negative correlations between OTUs belonging to: Bacteroides dorei (OTU4), Bacteroides uniformis (OTU8), Faecalibacterium (OTU12), Ruminococcus (OTU25) and depression (MADRS)
	Propionic, isobutyric, and isovaleric acids were associated with depression
Cortisol not different, but associated with volatile fatty acids

	23) Taylor et al. (2019)

Cross-sectional associations with symptom measures  
 
	No difference in richness/evenness (Shannon) or phylogenetic diversity between males and females, but no reported analysis with reference to anxiety or depression symptoms
	No difference in β-diversity (weighted UniFrac) between males and females, but no reported analysis with reference to anxiety or depression symptoms
	Associations between DASS-42 scores in whole sample (both male and female) after controlling for age and BMI
(Results in bold after controlling for dietary fibre intake (in addition to age and BMI))

Positive correlations between:
- Enterobacteriaceae and depression
- Peptostreptococcaeae and anxiety

Negative correlations between: - 
- Porphyromonadaceae and anxiety, and total DASS
- Anaerostipes and depression, and total DASS
- Parabacteroides and anxiety, and total DASS
	Also examined stress subscales not reported herein
 
 

	
	
	
	Males
	Females
	

	
	
	
	Positive correlations between:
- Erysipelotrichaceae and depression
- Peptostreptococcaceae and anxiety 
- Roseburia and depression
- Phascolarctobacterium and anxiety

Negative correlations between:
- Lactobacillaceae and depression 
- Rikenellaceae and depression
- Dorea and depression, and anxiety
- Lactobacillus and depression
- Ruminococcus and depression 
- Blautia and anxiety
	Positive correlations between:
- Coriobacteriaceae and depression
- Lactobacillaceae and anxiety
- Collinsella and depression 
- Dialister and depression, and anxiety, and total DASS 
- Lactobacillus and anxiety 
- Paraprevotella and anxiety, and depression 

Negative correlations between:
- Proteobacteria and total DASS
- Erysipelotrichaceae and depression, and total DASS 
- Bifidobacteriaceae and anxiety
- Peptococcaceae and anxiety 
- Porphyromonadaceae and anxiety
- Anaerostipes and depression
- Bifidobacterium and anxiety
- Parabacteroides and anxiety
- Eubacterium and total DASS
	

	24) Valles-Colomer et al. (2019)

Case-control study
with two independent studies (Flemish Gut Flora Project [FGFP] and Dutch LifeLines DEEP [LLD])

(Depression and Controls) 
	Did not analyse
	Depression included as explanatory variable for microbiome variation (Aitchison distance) in stepwise distance-based redundancy analysis, with explanatory power R2 <.25.

Depression was the most prevalent psychiatric disorder in FGFP cohort (11.5%) explaining 0.13% of microbiota compositional variation.
	After false discovery rate correction:
↓ Coprococcus and Dialister in depression (after partialling out the effects of antidepressant medication), validated in in both independent datasets (FGFP and LLD)
↓ Butyricicoccus, Fusicatenibacter in depression, but did not remain significant after controlling for antidepressant treatment

Replications of previous published case-control studies in FGFP cohort (not significant after controlling for antidepressant treatment):
↑ Holdemania, Lactobacillus, Parabacteroides, Phascolarctobacterium in depression
↓ Coprococcus, Dialister, Faecalibacterium, Turicibacter in depression
	Also examined quality of life and inferred microbial metabolism; however, results not reported herein
↑ prevalence of Bacteroides enterotype 2 samples in depression compared to no-depression (26 versus 13%) in the FGFP data set (dirichlet multinomial mixtures)

	25) Vinberg et al. (2019)

Case-control twin study comparing affected twins (remission with either unipolar or bipolar disorder), unaffected high-risk twins with a co-twin history of affective disorder or low-risk twins with no personal or family history of affective disorder

	[bookmark: OLE_LINK1]↓ Richness in depression compared to controls (number of observed OTUs)

Non-significant trend toward ↓ richness/evenness (Shannon, p = .07)

Trend for ↓ richness in high-risk group compared to low-risk group (p = .06)
	No significant difference between groups on PCoA/ PERMANOVA (generalized UniFrac)
	Logistic regression with lasso regularization 
Phylum level: No variables selected, suggesting this level did not contain information for discrimination

Class, order, family, and genus levels
A single taxonomic predictive variable was selected: “Firmicutes_unclassified,” (set of 27 OTUs identified as Firmicutes but not identified at more detailed resolution levels)
↓ “Firmicutes_unclassified,” associated with disease

OTU level
A single OTU selected: OTU “103_r57651_1”, an uncultured bacterium from the Christensenellaceae R-7 group. This OTU was often absent from the affected (absent in 58%) and high-risk group (50%) compared to the low-risk group (12%), and was significantly decreased in unipolar affected and high-risk twins compared to the low-risk group. However, this difference did not hold when comparing only discordant twin pairs and did not correlate with differences within twin pairs in depression scores (HAM-D).
	

	26) Zheng et al. (2016)

Case-control study
(MDD and Controls)
	No significant differences in:
- Richness (observed species)
- Richness/evenness (Shannon, Simpson)
- Phylogenetic diversity

	MDD clustered separately from controls on PCoA (unweighted UniFrac, Bray-Curtis)
	Random forest algorithm carried out to identify the key discriminatory OTUs
Phylum level
↑ Actinobacteria in MDD
↓ Bacteroidetes in MDD
Discriminative OTUs were mainly assigned to Firmicutes (45/56, 76.7%), Actinobacteria (5/56, 10.9%) and Bacteroidetes (3/56, 5.3%)

Order level
Consistent changes in OTUs assigned to:
↑ Actinomycetales, Coriobacteriales, Lactobacillales in MDD
↓ Bacteroidales, Burkholderiales, Selenomonadales in MDD

Classes with changed OTUs in mixed directions: Clostridiales

Family level
Consistent changes in OTUs assigned to:
↑ Actinomycineae, Coriobacteriaceae, Erysipelotrichaceae, Eubacteriaceae, Lactobacillaceae, Streptococcaceae in MDD
↓ Acidaminococcaceae, Bacteroidaceae, Rikenellaceae, Sutterellaceae, Veillonellaceae in MDD

Families with changed OTUs in mixed directions: Lachnospiraceae, Ruminococcaceae

Genus level
Consistent changes in OTUs assigned to:
↑ Actinomyces, Anaerostipes, Blautia, Clostridium IV, Collinsella, Dorea, Eggerthella, Erysipelotrichaceae incertae sedis, Eubacterium, Lactobacillus, Olsenella, Parvimonas, Streptococcus in MDD
↓ Alistipes, Bacteroides, Clostridium XIVa, Coprococcus, Faecalibacterium, Megamonas, Phascolarctobacterium, Sutterella in MDD

Genera with changed OTUs in mixed directions: Lachnospiracea incertae sedis, Roseburia
	


↑ = higher relative to comparison group; ↓ = lower relative to comparison group; ↔  = inconsistent reporting or unable to decipher direction of relationship
BAI = Beck Anxiety Inventory; BDI = Beck Depression Inventory; DASS = Depression Anxiety Stress Scale; FGFP = the Flemish gut flora project; GAD = Generalized Anxiety Disorder; HAM-D = Hamilton Depression Rating Scale; HAM-A = Hamilton Anxiety Rating Scale; IBS = irritable bowel syndrome; IBS-D = IBS-diarrhoea predominant; LEfSe = Linear discriminant analysis Effect Size; MADRS = Montgomery-Asberg Depression Rating Scale; MDD = major depressive disorder; OTUs = observed taxonomic units; PCoA = principal coordinates analysis; PERMANOVA = permutational analysis of variance; PLS-DA = principal least squares discriminant analysis;  qPCR = quantitative polymerase chain reaction; SAS = self-rating anxiety scale; SDS = self-rating depression scale





